June 17, 1952 A.J. MILLER 2,600,565 
APPARATUS FOR TREATING SOUND TRACKS OF COLOR FIL 
Filed May 8, 1949  Sheets-Sheet i 

INVENTOR 
ATTORNEY 



June 17, 1952 A.J. MILLER 2,600,565 
APPARATUS FOR TREATING SOUND TRACKS OF COLOR FILM 
Filed y 28, 1949  Sheets-Sheet 2 

INVENTOR 
ATTORNEY 



June 17, 1952 A.J. MlUUER 2,600,565 
APPARATUS FOR TREATING SOUND TRACKS OF C0LOR FIL. 

Filed May 28, 1949 

i / \ , 
// 

 Sheets-Sheet 3 

,li :'illl IIIll iltl hl I  

INVENTOR 
BY ,X, 
ATTORNEY 



Patented June 17, 1952 2,600,565 

UNITED STATES PATENT OFFICE 

2,600,565 
APPAIATUS FOR TIEATING SOUND 
TIACKS OF COLOI FILM 
Arthur J. Millet, Teaneck, N. J., assignor to le- 
lmblic Pictures Corloration, New York, N. Y., 
a corporation of New York 
AplHcation May 28, 1949, Serial No. 96,104 
10 Claires. (CI. 95--94) 
1 
This invention relates to apparaus for treat- 
ing colored motion picture film so as to obtain 
a sound track having greater contrast than that 
produced by using only the dyes that make the 
colored inages on the fihn. 5 
A dye sound track is not opaque fo inh'a red 
light, and because of this the sound reproduction 
obtained from such sound tracks is not as quiet 
as the reproduction obtained with sound tracks 
having their opaque portions ruade of a silver 
salt, or some other metallic salt, which is capable 
of blocking infra red rays. 
If is an object of this invention to provide 
apparatus for treating a sound track of a motion 
picture film independentl- of the picture images. 15 
The treatment may include the application of de- 
veloper fo the sound track before or airer the de- 
veloping of the picture images; it may inc!ude 
the application of a coating of ]acquer to the 
sound track fo protect it from contact with cer- 
tain of the chemicals used in processing the 
image area of the film; or it may include the se- 
lective application of some other liquid fo a longi- 
tudinal zone of the film with a sharp line of limi- 
tation separating such zone from the remainder 25 
of the film. 
It is a more specific object of this invention to 
provide apparatus for developing a metallic 
image along the sound track of colored film with- 
out interfering with the usual processing of thaf 30 
portion of the film on which the picture images 
are formed with dyes. The invention preferab!y 
employs the metal of the original emu!sion, with 
certain necessary chemical treatments, fo oh- 
tain the final sound track. 35 
Another object of the invention is fo provide 
apparatus bY which a sound track can be 
veloped, fo produce a metallic sali image, pref- 
erably as a continuous operation with the de- 
velopment of the dye images on the picture pot- 4.o 
tion of the film. 
Other features o£ the invention relate fo appa- 
ratus for applying a developer fo the sound track 
of a film with highly accurate control of the 
application of the developer so as fo maintain a 45 
developed area of uniform width along the sound 
track on only one face oÏ the film. Other fea- 
tures relate fo treatment oÏ the film fo prevent 
spread of the developer on the wet faces of the 
film during ifs processing, and fo treating of the 50 
film without scratching it and while the film is 
moving rapidly through the successive steps of 
the developing process. 
Other obects, features and advantages of the 
invention will appear or be pointed out as the 
description proceeds. 

2 
In the drawing, forming a part hereof, in which 
like reference characters indicate corresponding 
parts in all the views, 
Figure 1 is a diagrammatic assembly view 
showing apparatus Ïor developing sound tracks 
of colored films in accordance with this iiven- 
tion. 
Figure 2 is a greatl- enlarged view of the ap- 
paratus shown in Figure 1 for applyirg developer 
fo the sound track. 
Figure 3 is a sectional view taken on the line 
3-- of Figure 2. 
Figure 4 is a diagrammatic perspective view of 
the developer station of the apparatus shown in 
Figure i. 
Figures 5 and 6 are views taken on the lines 
-- and 6--6 respectively, of Figure 2, illustrat- 
ing the cross slides Ïor adjusting the applicator 
wheel with respect fo the film. 
Figure 1 shows the different steps through 
which a film | {} passes when developing the sound 
track in accordance with this invention. After 
passing through the usual process of development 
in a color developer, the film passes through a 
fixing solution which removes the undeveloped 
silver. The film |  then passes over a guide roller 
| | and is led down into a washing tank | 2. OE2e 
film passes around a group of guide rollers   and 
| which provide a number of loops of the film 
in the tank |2 so that the film is immersed in 
the water Ïor a substantial period of rime even 
though the film is moving ai Ïairly high lineal 
speed. H-po remaining on the film is washed out 
in the tank |2. 
The film passes from the washing tank |2 over 
guide rollers |], to a tank |$ containing a bleach- 
ing solution that converts the metallic sflver re- 
maining in emulsion on the film back fo a silver 
sali. Potassium ferricyanide and potassium bro- 
roide are suitable chemicals for the bleaching 
solution. This step of bleaching is conventional 
in color film work. 
The film | i} then passes from tank | $ over guide 
rollers 2 fo another washing tank 2| containing 
water. In the tank 2| the film passes over rows 
of guide rollers as in the case of tank |2, in order 
fo thoroughly wash all bleaching solution from 
the film. 
In order to prevent water on the film from 
causing uneven spreading of the developer that 
is app!ied fo the sound track beyond the tank 
2 |, the film is passed through a compressed air 
squeegee 23. Air jets from nozzles 2 are di- 
rected against both surfaces of the film in the 
direction opposite fo the film movement; and 
these air jets blow all loose water from the film. 
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The only water remaining on the filni surfaces is 
the water that has been soaked up by the film. 
This water is net objectionable because if is evenly 
distributed, and it does net cause any uncon- 
trolled spread of the subsequently applied de- 
veloper. 
The film 8 passes from the squeegee ;$ te 
guide roilers 27 and -' st one end of the de- 
velopeï station. In Figure 1, the developer sta- 
tion is indieated general!y by the reference char- 
acter . The construction nd operation of the 
deveioper station wili be explained in connection 
with Figures 2 te ï. For the present, it is su-- 
cient te understand that a developer solution 
applied te the sound track, and only ïhe sound 
track, st the developer stt.ion 
The film trave!s over a guide follet 20 ot the 
deliveïy end of the developer station .. The 
developer is applied te only one side of the film 
and the side te which the developer is applied 
oi the outside of the cu-ve as the film passes 
around the uide follet '. This preveits the 
developeï fro_n bein spread by contot with the 
surface of the guide follet 
o  is locatsd alon the course 
A water queeo 
of the film ! ai a substantial distance from the 
developer station . The distance of this v«ater 
squeegee from the develoDer station muet 
ordinated with the speed ai which the film 
moving so that sucient rime for deve!oping the 
sound track will e!apse durin the passage of 
the film from the developer station  fo the 
water squeeee . Strong streams of ws.r are 
projected from headers  of the water squeegee 
and these streams of water wash the sound track 
thoroughly and rinse the developer from the side 
of the sound track to which if wss applied at the 
deve!oper station. 
In the preferred embodiment oî this invention, 
the developer is applied fo only one surïace of the 
sound tïack. It could be app!ied te both, but if 
is unnecessary te develop a meta!lic salt image 
on both sides of the sound track and there are 
disadvantages in attempting te de se. One dis- 
advantage is that a uniform control of the de- 
veloper is more difïicult when itis apptied te the 
side of the film which muet contact the guide 
rollers. In developing one side on!y, however, it 
is very important te preveït any of the deve!oper 
from creeping around the edge of the film and 
spreading irregular!y over the other side of the 
sound track. Such an uneven developing of the 
rearward side of the sound track would produce 
a noisy track. 
Below the wter squeegee , the film f 0 passes 
into a tank $ filled with wateï. \,Vhfle passing 
through this tank 5, the film 0 is wsshed for 
2 long enough period te remove any deve!oper 
which ndght remain absorbed in the emu!sion of 
the sound track. The water in the tank G is 
agitated by a stream introduced through a nozzle 
ll near the region where the film  tiret enters 
the water in the tank SG. This agitation pre- 
vents the water which is first encountered by the 
film from accumulating su.cient developer te 
create a local zone where some further develop- 
ing of t.he sound track may occur, tly agitating 
the wateï, the developer removed from the film 
becomes se diluted that it can bave no further 
effect on the sound track. 
The film l0 passes from the washing tank 
over guide rollers 39 te a tank .@ containing fix- 
ing solution. The film passes «round successive 
guide rollers 42 in the tank [, tl]ere being 
enough of these guide rollers te ferre loops of 
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film providing sufficient length te keep the film 
in the fixing solution of the tank 4 as long as 
necessary st the speed st which the film is 
moving. 
 After passing through the tank ,P,, the film 
travels over guide rollers  te a fiï]al washing 
tank 4 containing water. Guide rollers l in 
the tank $ provide the necessary number of 
ioops for the film f I); and there is anotheï guide 
lo reflet '3 over which the film passes from the 
final washing tank 4 te a dryer. 
Figure 2 shows the manner in which deve!oper 
is applied te the sound track of the film  st 
the deve!oper station 2. The developer is pref- 
.] erably aPDlied te the film ai a reion st which 
he film bends around a guide l'o!ler with the 
film under smne tension. This insures a uniform 
clearance between the the film and the developeï 
applicator since the tensioned film on the guide 
"-'0 roiier is held firmly aainst any movement 
transverse of ifs direction of travel. 
The filïr, l O passes around a guide roller 
which is secured te the lower end of a shaft 
that turns in ball bearings  carried by a fixed 
fi:i bïacket .. Guide roller $ is is constructed se 
that the opposite sides of the film contact with 
cyiindrical surfaces O of the tel!er 51J, but the 
cy!indrical surface of t.he roller beve¢n tlese 
I«ei'iphera! surfaces 60 is of reduced diameter se 
;0 that there is no support for the film directly be- 
hind the sound track 
An appticator disk S is rotated about a.n ais 
a .an acute angle te the axis of the guide relier 
5. The uppeï part of the applicator disk 
.,» toul]es, or almost touches, the sound track of 
the film passina around the guide roiler 5; and 
the tower part of the applicator disk $ is in a 
tray ça beiow the liquid level , of a developer 
solution contained in the tray. As the applica- 
) ter disk 4 rotates, it carries developer from the 
tray  upward into contact with the sound track 
of the film 
The film 18 can be passed around a guide roll 
[3 that turns about a vertical axis, but in such 
45  case the plane of the sound track is vertical 
and a maximum ravitational effect tends te 
make the deve!oper run off the face of the film. 
On the other hand, it is net desiïable te have 
the plane of the film horizontal because in such 
50 a case there is danger that the developer will 
spread beyond the blend line and oveî a part 
of the picture areas of the film. Best results are 
obtained by havin¢ the plane of the film, af the 
rime of application of the deve]oper, st an acute 
55 angle te the horizontal. Experience has shown 
that an angle of 35 ° g'ives very good results. 
Best results have been obtained by having the 
face of the applicator disk $1 constructed se that 
itis c!oser te the film .9 st the upper edCe of 
60 the sound track, that is, st the b!end line between 
the picture and the sound track when the film 
0 is oriented as shown in Figure 2. 
By havina the portion of the applicatoï disk 
4 which is nearest the film made vdth  pointed 
ô5 edge, an extremely accurate control is obtained 
for the locatiop, of the uppel' line of the 
veloper on tte film. This makes if possible te 
maintain a substantially straight line a!ona the 
side of the sound track that blends with the pic- 
î0 ture area. of the film. The relation of the disk 
 te the film is shown on an enlarCed scale in 
Figure 3. The face of the disk 4 c0nfronting 
the sound track is preferably of substantially 
the same width as the sound track. Although 
ï5 the face of the disk 4 is preferably closer te the 



2600565 

film at the upper end of the sound track, the 
divergence of the face of the disk 65 from the 
surface of the sound track transversely of the 
track is ai a small angle and the coating of de- 
vIoper on the disk is of suflïcient thickness and 
has sufficient surface tension so that the disk 
app!ies developer to the sound track across the 
fulI width of the track. In adjusting the disk 
4 witl respect to the sound track on the film, 
the sharp edge of the disc must be located 
slight!y inward ïrom the blend line so that the 
coating of developer on the disk will extend ex- 
actly to the blend line which separates the sound 
tïack îïoln the picture areas. 
The apparatus is preferably adjusted so that 
the applicator disk  does not touch the film 
but the cleaïance is small enough so that when 
there is developer on the applicator disk, this 
developeï extends across the clearance between 
the disk 4 and the film 9. The thickness of the 
coating of the developer on the applicator disk 
e4 depends upon several different factors includ- 
ing the viscosity of the developer, the amount of 
deve!oper on the disk, and the speed with which 
the disk is rotated. A higher speed of rotation 
increases the centrifugal force and this increases 
the thickness of the coating up to the value ai 
which the centrifugal force becomes sufficient to 
thïow the developer from the disk. 
leferring again to Figure 2, the concentricity 
of the guide roller 5 should be as accurate as pos- 
sible, but perfect concentricity is extremely diffi- 
cu!t to obtain in manufacturing, and allowance 
is ruade foi ° eccentricity by not having the sur- 
face of the roller  directly behind the sound 
track 6 spaced from the film. With such a con- 
struction, the film 9 can yield s!ightly if 
cornes into actual contact with the applicator disk 
. In the ordinary operation of the apparatus, 
however, the clearance between the applicator 
disk 4 and the film  not only provides a better 
control of the width of film area covered by the 
developer but it also insures against any scïatch- 
ing of the film by the applicator disk 
The amount of developer carried by the ap- 
plicator disk 4 is maintained substantially con- 
stant by keeping the liquid level 6 uniform, by 
maintaining a u_niform speed of rotation of the 
disk  and by wiping excess developer from the 
disk on the side that is moving upward from the 
tray 6 towards the roller . 
The liquid level in the tray 6 is maintained 
substantial!y uniform by having a reservoir  
which supplies additional developer to the tray  
as is needed. This reservoir  comprises an in 
verted bottle from which liquid will fiow only 
when air can enter the mouth of the bottle. 
Whenever the liquid level drops below the mouth 
of the bottle sufficiently to permit air to enter the 
bottle, some additional liquid flows from the bottle 
into the tray 66. 
Figure 3 shows a scraper  for removing 
cess liquid from the applicator disk  on the side 
of the wheel that is moving upward. This scraper 
3 is shaped so as to remove liquid from the sides 
of the disk, but hot îrom the pointed peripheral 
face of the disk. This feature allows the full 
angular movement of the disk 64, from the liquid 
level to the film, within which the liquid bead on 
the periphery of the applicator disk can take 
shape, lemoval of liquid from the sides of the 
disk, however, prevents continued growth of the 
bead as the disk continues to rotate and also 
keeps minor variations in the liquid level from 
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affecting the amount of developer applied o the 
film. 
Referring again to Figure 2, the applicator disk 
64 is secured to one end of a shaft 6 supported 
5 by bearings in a bracket  and provided with 
thrust bearings  for preventing endwise dis- 
placement of the shaft 6. The bracket  is se- 
cured in place on a slide 8 by a clamping screw 
3 and dowel pin 8-. The screw  extends 
10 through an arcuate slot 3 in the bracket , so 
that the bracket  can swing about the axis of 
the dowel pin 62 as a center when the screw  
is loosened. 
The slide , is adjustable along different co 
15 ordinates as will be explained in connection with 
Figures 5 and 6. For the present itis suiïicient 
to understand that the slide , with the bracket 
 and applicator disk 64, can be raised and 
lowered by rotating a knob 84; and can be moved 
20 toward and from the axis of the guide roller  by 
rotating a knob $. These adjustments are for 
the purpose of accurately controlling the exact 
area of the film to which the liquid deve!oper is 
applied by the applicator disk 
25 The shaft 6 is rotated by an electric motor 
mounted on a frame 8 which is the saine frame 
by which the bracket  is supported, and the 
saine frame from which the slide  is ultimately 
supported. The motor  drives an output shaft 
30 8 through reduction gearing 9' attached to the 
end of the motor housing. The output shaft  
is connected with the shaft 8 of the applicator 
disk by a universal joint  and a telescoping con- 
nection 93 between one end of the universal joint 
35  and the output shaft 9@ of the reduction gear- 
ing 9 . 
Figure 4 is a diagrammatic view showing the 
way in which two successive applications of de- 
veloper are ruade to the sound track at the de- 
o veloper station. By making two applications, 
more developer can be app!ied without danger of 
having the hand of developer so heavy that it runs 
down the film. The principal danger in having 
the developer run down over the lower edge of 
45 the film is ttoEat some of the developer will travel 
through the sprocket openings and creep over 
the emulsion on the back surface of the film with 
the result that there will be a development of the 
rearward surface of the sound track at the places 
50 where the developer travels through the sprocket 
openings. 
The second application of developer to the 
sound track is ruade by apparatus which is pref- 
erab!y identical with that already described in 
55 connection with Figure 2. This apparatus is 
indicated in Figure 4 by the saine reference char- 
acters as the apparatus for making the first ap- 
plication of developer, but with a prime appended 
to the reference characters. 
60 The only difference in the application of de- 
veloper by the disk 64 and the other disk , is 
that a more viscous solution is applied by the 
disk . The developer in the tray 68 preferably 
contains some starch or other thickening ma- 
65 terial. Sodium sulflde is a suitable developer. 
In the second tray  awater solution of sodium 
sulfide without the addition of starch or other 
thickener is employed. Developer may be ap- 
plied at more than two stations. Any number 
70 of stations can be used. Thinner developer solu- 
tions require more applications in order to obtain 
complete development. 
Figure 4 also shows the water squeegee 8 and 
the orientation of the nozzles of the headers 
75 3.. These nozzles are directed and located in 



9»600565 

7 
position to wash the developer from the sound 
track in a direction away from the picture areas 
of the film. In this way any possible reaction 
between the deve!oper OEnd the picture areas 
avoided. 
The application of developer te the sound track 
airer the bleaching stop and as a continuous op- 
eration with the pïocessing of the pictuïe areas 
of the film is one emboment of the invention. 
it will be understood that the devetoper can be 
auplied te the sound tïack te develop the sound 
track with a metaI!ic image belote the picture 
imag-es are devcloped in a- coior devetoper. 
The feature of the invention by which a coat- 
in2 of !iquid tan be applied te a longitudinal 
zone, with s. sharp line of separation from the 
next adjacent zone, can be employed in other 
ays in the processin¢ of the film. For example, 
a cooEting of lacquer can be applied te the film by 
ç..he wheei 4 te protect the sound track or any 
iongitudinal OEone of the film frein contact with 
solutions or chemica!s that are used in one or 
more oî the steps of the process for the other 
portion of the film. "  
n necessary rime allow- 
ancss muet be mzde for the applied liquid te 
', e:ec,», "' " n." «] in some cases it is advantageous 
te emp!oy other than a continuous process. 
Figures 5 s, nd  show the mechanism for ad- 
justing the slide  te control the position of the 
ttmiicator dis!: with respect te the titre. On the 
,,dr ....  side oï the me«', 8 there is a dovetailed 
-oove 9S which fits around a guide 98 extending 
from an under slide 99 which is in turn con- 
." ..... _ with a base [ç,9 by another dove-tailed 
siide connecion 0, bes shown in Yigure 6. 
The bas.e  fs connected with the frame 88 
by screws  
çhe knob 8ç (Pi-. 5) is held aainst endwise 
disp!acenïnt by thrust bearings on a lug 
uhiCh is xcd te [he base 9. 
is ccnnected vAh the kneb 8 and threads in[o 
the under s!ide . Thus, rotation oÏ the knob 
» turns the !ead screw 98 and causes the under 
sl!de 99 te ove up or dow along its dove- 
tilCd si_d connection te the base 8 depending 
uiou the direction of rotation of the knob $. 
The upDer siide 88 bas a lug  through which 
a led... screv [,. , is threaded. This !ead screw 
is conneced [o the knob 85, and there is a bear- 
._iu el¢ent f  ' (ig. ) extendin upward from 
[he un¢r slide 9 and provided with thrust bear- 
.ns for preventing endwise moveïnen$ of ob 
85 and its Izad sCrew  with respect te the 
uner sllde .'« Thus rotation of the knob 
moves the upleï slide 88 with respect te the 
tmdeï slide 3 and alon the dove-tailed con- 
n£ction provided by the Cïoove 9S (Fig. 5) and 
ulde  
The çreferr¢d embooEment of this invention 
bas bsen iliustrated and described, but changes 
.and modifications can be marie, and some fea- 
tuïes of the invention can be used alone or in 
digerent ccmbinations without departing from 
the invention as defined in the claires. 
ï:çat is clai:med is: 
i. Apparatus or treoE[lnS  sound trEck of a 
çoiored motion plc[ure film, said apparatus com 
prising uide rnan: c«¢r which the motion pic- 
ture film trave!s, said guide means havin siop- 
inC ïces that ho!d the film on a Slope with the 
ede that is r.earer te the sound tïack ai bottera 
eï [he siepe, a shaft rctatable about 
..... «h respect te the film guide, 
a «, position 
a disk carried by the shaft and havin a portion 
oÏ ifs peripheïy adjacent te the sourd track of 
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the film passin2 across said guide, a tray frein 
which liquid developer is supplied te the pe- 
ripheïat portion of the disk, and means for ad- 
justin2 the relative position of the shaft and film 
5 guide te contre! the area of the filn-I te which 
the developer is appiied by the disk. 
2. Apparatus foï treain¢ the sound track 
along one side of colored motion pictuïe film 
including a deve!opcr station, a guide follet re- 
!0 tatable about an axis and around which the film 
passes at the deve!oper station, said guide rolter 
having, a sloping axis of rotation that maintains 
the îï!m with its sound track side a the bottera 
of the slope, an app!icator disk having a point- 
1 ed peripheraI edce, a beaïins fro,'n which the ap- 
p!icator disk is supported for rotation about an 
axis extending at an acute angle te the axis of 
rotation of the cuide relier, the app!icator disk 
being se positioned v.4th respect te he guide ro11- 
20 er that the pointed ede portion of the appiicator 
disk is adjacent te the blond line between the 
sound track and the picttu-e area of a film pass- 
in aïound the uide reflet. 
3. Apparatus for se!ectively deve!oping the 
5 sound track of coioï'ed nïotiou pieture film includ- 
inc a deve!oper station, a 2uidc reflet at the de- 
veloper station around which the film passes 
with continuous nzotion, a h.eaïing en which the 
uide follet rotates about a slopin axis which 
30 disposes the uide roi!er in such position that the 
plane of the film is t an .cute angle te the 
hoïizona! at the deeloper station and the sd2e 
of the film that is nearèr te the sound track is 
at the bottom of the slepe, an appiicator disk 
95 supported for rotation bout an a»:is at an OEcute 
angle te the ais of the guide relier, a tray in 
which a deve!opeï is contained, the tray bein¢ 
at such a location that the lower portion of the 
app!icator disk dips into tl]e deve!oper in the tray, 
,i0 said applicator disk being in such relation te the 
guide re!let and n:m tht the upper portion of 
the applicatoï disk appiies developer te the sound 
[rack aeross the fuil width of the sound track. 
4. Apparatus for developing the sound track, 
45 and only the sound tï««k, of colored motion pic- 
turc film, said apparatus comprising a developeï 
station, a tray ai the ,-o;'.r, ,_ station for hold- 
ing dew!oper, a guide roilcr rotatable about an 
axis at an angle of he ortier of 35 ° te the hori- 
50 zonta!, an appiicator disk located between the 
guide roi!er and the tïoEy, a bearin on which the 
applicator disk ïotstes about an axis at an acute 
angle te the axls of the guide re!let, the lower 
portion of the app?_cator disk extending down- 
 ward into the tray and be!ow the intended level 
of the developer in the tïay, and the upper end 
of the appticator disk having its peripherat por- 
tion adjacent te the sound track of a film pass- 
ing around the OEuide follet when the fihn is on 
60 the guide follet with the edge of the film that is 
nearer te the sourd track at the bottera of the 
ïansverse slope of the film se that developer 
adheres te the peripheïal portion of the applica- 
or disk and is co.ïïied upward into contact with 
 the sound track when the app!icator disk rotates 
on its bearing. 
5. Apparatus fordeve!oping the sound track, 
and only the OEeund track, of a cotored motion pic- 
ture film, saià apparatus comprising a guide 
î'0 means around v/bch a fihn passes at a developer 
station wi[h the film having a transverse down- 
ward slope and the sound track nearer te the 
lowermost edCe of the film, an applicator disk in 
position te apply a banal of developer te the 
 sound track of a film paSsin said guide means, 
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said disk having a peripheral portion that is lo- 
cated closer to the blend line edge of the sound 
track than to the other edge, and apparatus for 
supp!ying controlled amounts of developeï to the 
peripheral portion of the applicator disk.  
6. Apparatus for applying developer to the 
sound track and only the sound track of a col- 
ored motion picture film including, in combina- 
tion, guide means around which the film passes 
at developer station with the film having a 10 
tansverse downward slope and the sound track 
nearer to the lowermost edge of te film, an ap- 
plicator disk that bas a peripheral portion that 
extends adjacent to the sound track and that 
approaches nearest to the sound track along 15 
the blend line between the sound track and the 
picture areas of the film, means thaç supply 
developeï to the peripheral portion of the appiica- 
tor disk, apparatus tat adjusts te disk toward 
and from the film guide means so as to maintain 20 
at least some clearap_ce between the applicator 
disk and the film at the point of closest spacing 
of the disk from the film, and a motor operative- 
ly connected with the disk for rotating the disk 
ata controlled speed which determines the cen- 25 
trifugal force for moving the developer on the 
disk into contact with the film as the disk rotates. 
7. Apparatus for treating the sound track of 
colored motion picture film comprising a guide 
around which a film passes ata developer sta- 30 
tion with the film having a transverse down- 
ward slope and the sound track nearer to the low- 
ermost edge of the film, an applicator disk hav- 
ing front and back surfaces and a tapered pe- 
ripheral face extending axially across substan- 35 
tially the fuil width of the distance between the 
front and back surfaces of the disk to provide a 
pointed peripheral edge, bearing means support- 
ing the applicator disk and on which it rotates 
about its axis, said bearing means supporting 40 
the disk with the pointed peripheral edge of the 
disk closely adjacent to the blend line between 
the sound track and the picture areas of a film 
passing around the film guide, means supplying 
a liquid developer to the peripheral portion of 45 
the applicator disk, means for controlling the 
liquid covering the pointed edge of the disk in 
the region of the film, said means comprising a 
motor that rotates the disk ata controlled speed, 
and a wiper located in position to remove excess 50 
developer solution from the sides of the disk, 
along that portion of the disk approaching the 
film, as the disk rotates. 
8. Apparatus for developing the sound track 
of a colored motion picture film that bas been 55 
bleached to convert the metal of the emulsion 
back fo metal salt, said apparatus including a 
traF, a disk that dips into the tray, an inverted 
reservoir for supplying developer solution fo the 
tray, said reservoir having an air vent at the 
desired liquid level in the tray for admitting air 
into the upper portion of the reservoir whenever 
the liquid level in the tray drops below the air 
vent, motor means for rotating the disk, a device 
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for adjusting the speed of the motor to control 
the centrifugal force urging the developer solu- 
tion toward the periphery of the disk as the disk 
rotates, a scraper for removing excess liquid from 
the portion of the disk moving upward from the 
liquid level in the tray, guide means around which 
film passes with the film having a transverse 
downward slope and the sound track nearer to 
the lowermost edge of the film, said guide means 
being located in such position with respect to 
the disk that the disk bas a portion of its pe- 
riphery adjacent to the sound track of the fihn 
for transferring developer to the sound track, 
and ol]ly the sound track, of the film passing 
around guide means. 
9. Apparatus for developing the sound track, 
and only the sound track, of colored motion pic- 
ture film, said apparatus comprising a developer 
station, a squeegee ahead of the developer sta- 
tion for moving loose water from the surface of 
the film, a first applicator disk at the developer 
station, a shaft supporting the applicator disk 
for rotation about an axis, a liquid tray in which 
the lower end of the applicator disk is immersed, 
a film guide that holds a film with a transverse 
downward slope of the film dnd with its sound 
track nearer to the lower edge of the film and 
adjacent to the uppeï edge of the applicator disk 
as the film travels through the developeï sta- 
tion, a second pplicator disk beyond the first 
applicator disk in the direction of film more- 
ment, a second tray in which the lower end of 
the second applicator disk is immersed, said film 
guide having a portion that holds the film with 
its sound track adjacent to the second applicator 
disk, separate reservoirs for supplying developer 
solution to the two trays one of said reservoirs 
maintaining a supply of more viscous developer 
solution in the first tray than in the second, and 
means for washing the developer solution from 
the film ata region beyond the developer sta- 
tion, the washing means including a nozzle that 
directs a jet of water across the sound track 
away from the blend line between the sound 
track and the picture areas of the film. 
10. The apparatus for treating a sound track 
of a colored motion picture film as described in 
claim 1, and in which the guide means comprises 
a follet having peripheral surfaces that support 
the film on both sides of the sound track, and 
the guide follet bas its surface spaced from the 
film at the region under the sound track. 
AtTHUI J. MILLER. 
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